Inverse relationship between glucose metabolism and glucose-induced insulin secretion in rat insulinoma cells.
Slowly growing X-ray-induced rat insulinomas and derived cell lines have been used as a model system for glucose-induced insulin release. During perfusions of tumors transplanted under the kidney capsule, the carbohydrates glucose and D-glyceraldehyde increased insulin secretion. These stimuli and the amino acids leucine and alanine also provoked insulin release in freshly isolated tumor cells. Under these conditions, glucose utilization had a Km of 4.6 mM and maximal velocity of 0.9 nmol/min/10(6) cells. A continuous cell line was established from such a preparation. In culture, glucose-induced insulin secretion was no longer detectable while responses to D-glyceraldehyde and amino acids were retained. Glucose metabolism in the cell line showed a decrease in Km to 0.7 mM glucose and an increased maximal velocity of 1.4 nmol/min/10(6) cells. Attempts to revert these alterations were undertaken using glucose-deficient culture medium to diminish glycolytic flux. Basal insulin release was lowered, while the growth pattern of the cells remained unchanged. Another approach involved the use of sodium butyrate which has been demonstrated to promote differentiation in other cell systems. Whereas sodium butyrate markedly increased cellular insulin content, the secretory responses were not improved. These results provide evidence that the loss of glucose-induced insulin secretion is paralleled by alterations in glucose metabolism.